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Abstract of JP1 03361 41 

PROBLEM TO BE SOLVED: To enable reproducing a pilot signal correctly in a receiving device so as 
to improve the decoding performance of transmitting information by transmitting invariant data where 
amplitude and a phase are invariant through the use of more than one class of a carrier wave pair 
which exists in a frequency position which forms a contact with a central carrier wave and also 
transmitting an information signal through the use of a part of remaining carrier waves. 
SOLUTION: The carrier waves in a DFDM signal for transmitting the pilot signal are converted into time 
base signals (an I signal and a Q single) as vectors to be mutually rotated in opposite directions. The 
combined I signal within the two carrier waves becomes twice as large as an original prescribed value 
in amplitude and the combined Q signal becomes zero. A I signal component is picked-up at a 
receiving device side so as to generate a sampling clock. An IDFT arithmetic circuit 4 calculates the 
reverse discrete Fourier transformation of digital data from an input circuit 2 and also calculates a pilot 
signal data from a pilot signal data inserting circuit 5 after it is supplied to a prescribed frequency 
assigning part. 
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SB 32*t'J7 


RO+ilO 








S2 8 8^r+'J7 


0+50 








^160+t-J7 


0+jO 








»4 16 + t'>7 


0+jO 








ft 96^tU7 


0+50 








ft3 5 2^t»J7 


0+jO 








^2 2 4^t'J7 


0+50 








*4 8 0^t'J7 


R1+5I1 








m i6+fj7 


R2+5I2 









ffl*»Ar4ci*fiFai-r-5 D 

[0 04 1 ] 
[14] 



40 





0 + , 


1 o 


i2 5 6+t'J7 


0 + j 


0 


*128+tU7 


0 + j 


0 


^3 8 4+y'Jr 


0 + j 


0 


ft 64+t'J7 


0 + J 


0 


^3 2 0^t'J7 


- (b/2) + j 


b/2 


»192*t'J7 


0 + j 


b 


^4 4 8tt 'J7 


(b/2) +j 


b/2 



50 mulcts. ^f-yriJl/2tt^Ci^l3 



(8) 



13 

[0 04 2] C©t§^ ffe©73^iL.r. m— = 

[0 04 3] 
[15] 





0 + j 


0 


*2 5 6*t'J7 


- s b + j 


0 


*128++'J7 


-b + j 


0 


£3 8 4 ** »JT 


-sb+j 


0 


64tt'J7 


0 + j 


0 


^3 2 0^t'J7 


sb+j 


0 


*1 9 2 4r-y |J7 


b + j 


0 


*4 4 8+t'J7 


sb+j 


0 



10 



20 



[0 044] ±fs<Di?r i conjsojB/acc 

K6T, IDFT*»S8B4tt. 8fS*-A— 
1 2*V>b<D I DFT3»4Wc£^fc#, ^tifeTF 

[0 04 5] ttc. ^D*;F © ^COif ^J5gtC*f L 

CcEBL/cBI«:SW8L/c36S % a+jata-jaiO 
5.. Elffl«ifc*rur*tl*K:ffiaLrfcj:ti 0 
[0046] HOC, itt3^tttc*fL.T»»K:igabfcJ»^ 

«Rft«**S£T4fc«>* SfifgfcifcOT. iE3&£#c7)B3 40 

?**£iST^5ccTfttfj:i\, h m^<om 

X -f - ^MWSftOBf tc» AT £ C i ttt »■ 5 * "C <> & 
[ o o 4 7 ] 3:tc. *»«©SP3 ©HiSecojBSBcc-^i^r 

tc, 2«S*-^~-*>:/y>4/-C5 1 2*>f>h<£>I D 
FTS!»fS«-C*S c H2 (A) <D,fc9fc'WU* h 



«RJ¥ 1 0- 3 3 6 1 4 1 
14 

* h ft -SftD Iff -sf-fiJE^ttEl 2 (F) CC % h 
ft -^OQff^^XJIE 2 (G) frC&S. cn^f-^l: 
D/Af^Uc7tn *?mW&m iltH/TLtU5 

|hJ*£<£>C4£t ^^^;bWtc^7nT4i. S3 
(A) - (C) Kin3n& 0 

[0 04 8 ] Ttrfc^ Mt^ftt, *X h 

-^(iH3 (B) tciSTJr^tc, 0, -2a, 0, 2 
a, 0, -2a. . . . £tc»K ilJc^CD^ttx- 
£t*H3 (C) CCtSTJc^CC. 4. f cr, 

#J?A3ft/cO F DMff-^^Sff T-So 
[0 049 ] B4tt«:^Cca:«it^ie»tt^W^SM 

#e^tt^tfccas^««»«^M*#aMM5ao* 

3©^JiS(D»!B<3!>^n 9^B*7nT. HIS** HliRI 
C<D^JfcG>Jfo«tt I D F TiggL^a 1 4 0 , 

[0 05 0 ] B4K*yOt\ IDFTS98il4©A 

ose^e>5 i isssTos i 2ro$»i 

lt@ (n=l)^612 7#g (n = 1 2 7) Sr© 
ffl27fiTo<h, 3 8 5§g (n= 3 8 5)^651 

1 #@ < n = 5 1 1 > <z>tt 1 2 7 m?-o<DAf)mcm% 

«##A*3*V 0#@ (n=0) (DA^BUtCli 

BSMBE <— S> rt*A*3*i. 128i@ (n=M/ 
4)43 8 4fg (n = 3M/4) ©A^SBtCtt. «£3fc 
tt'WP hfi^ffl^-d^A^Sft***. CCD^JfeO 
J&«-Cttf£2T£<fc5K:, COAASUO^-^oantjft 

[0 05 1 ] B5ttl DFTilg^gl 4<D-ffl<D7u 
•^i^tc BBK^Tcfc^CC. IDFT1JL8I1 
4tt, I DFTiSSl 4 1, ADffSl 42. 1 43, 
iff-^?K4§14 4Ml 4 5*>6fiifiSS;hXC> 
&o I DFTSffil 4 JLffiCD 2 — 
7'V >^r5 1 2d<^> hCD I DFTiSitfcHtTUT, 

2 5 6fi©A^tf$fi^5 i 2^<ommnm^. t&*>^ 

[0 05 2 ] 1 (t-^«ftffSl 4 2(C«»8hrief 

-^?a*^si 4 4^6^ -9->^y>^ja»!Stco f 

-2 a, 0, 2a, 0, -2a ©JfiTtti'2>3 n 

f-^MSl 4 S^^A^^n^^ocof 7 -^^ 

mi^nr^^^ tcfc. s^oco^-^tjunsT 

iit^Citt, (5JfeflD»Lttt»C4 4^ffi"C*4(D 
■C. JOSe 1 4 3 R^IIf' Wm^S 1 4 5 £KW 



15 

[0 05 3 ] CCDJr^CCOT. Sl28*t«;riI3 
8 4 + + UTtC^-TP ? h{f-*f£S3 (A)CCtkTJ:^ 

I DFT«J)«»«:»UT»nltr4ciK:<to, inmu 

CU3\ 7=-*fi#Wffir*4©"C. ^ffi^ig-Ct -51511 
ri DFTS»T4c&cctt*fctf> % ^wa^hf^ 

uraarc*, i DFTj*iw*»«cH3ef r -*?a*fti» 

[0 0 5 5 ] &WK&P>* I DFTSfitgl 4 1 CCA* 
CJP 1 4 5*T*R0M9©sE«IglK-C«jaL 1 «Jtt£* 

i DFTawsw^iSnilfricir^stc* 

[0 05 6 ] *«Wtt±fB©iafi©J|gS8tC|BS3 

0, - s a , -2a, - s a . 0. s a , 2a. s 
a, 0, - s a, (fc/cU s =^2> 0 

5 1 2*-<> b<0 I DFTiSI^fei^^, 

^n«r-c4>^tiw±co I DFTaiifcfeimar*^. 

[0 05 7 ] 02 (A) SOl3 (A) CC^L/t 

ct^CC, Ka-^©(t#.^iEatC*fbr«, 0 + 

jai0-jail»5, f^fg$i!lCc#UT#mcI2^L/t 
B*SMBl/fc#, a + jaia-jaiC>5, KfflftK: 

[0058] mttc j^au v vm^m^^Mm.^m.st 
?><D$kmmzffimimn-?z>c£&T'£z><Dx\ rom 

[0 059] »3CDHft<DJgSSr*tt, ayd ? hff-^c7) 



(9) ft&W 1 0-3 3 6 1 4 1 

16 

0K«c«J*Lr*5#. I DFT?jtlMS*tcJ!ni#L'C<>cfc 
[0 0 6 0] ±iE©J:^CLTi£{13hfcOFDM(i# 

*f*«*«rtt % ffilHeaiB84:^L"CA*ShfcOFD 

o*s«S3H/c«, * + yramso f iax8[BiS4 4tc« 

[0 0 6 1 ] * + yrffldiRtfiE£««gg2 4cd++ y 
r»ffllsl8g8B»», A*OFDMfs-^(D*^lftai* (* 

fir) *ttfflR*d>«c<-c*4«WiE«i{caa"rs@ 

dOI/JSiSKT* 43 8 7HzfiC KJglSg S *l"C O F D 

20 ^ffl»ii«fe+*H»»CC»UT3 8 7 Hztttir*J 
0 , **»ii?S*affl-r-5/c«>CC« % 3 8 7 Hz U^gt 

[0 06 2Jtt'J 7»mROT!3ffiM(B 2 4 CC J: 9 » 

ushfc^c*asiSFOtt, ^msttft#gfiS2 stc« 

CC^**»a«FO«:{4tBI§l»3L/fcl 0. 7 
MHz©*PdlHS»*«£Si*S. *PaliS^^!ig2 
5©ffi**IBH»attttlBr 1 CD«fS«tB3ltt<b UTBiSm 
W2 4fcH«fc«|&Sft*--#. 9 0° ^7 22 6CC 

30 «tofl[tB^9o B hsnr^%»2©a!Hffla^« 
yriafflRwi[Ssans2 4«:flti&stis. 
[o o 6 3 ] cn^jro, y rfflascfitxasBg 

2 4 <Z>E£«BSg8P*> 6 ttiSfaKHGDitS^Wg 9 CCA 

fij^sff-^) &9m$tixm>*)tto2ti* mmm^m^ 

B2 7Cc«J&gns— <£^:7><;U£ (LPF) 28 
Cc J: OOF DMff-^tf $gi LT£i£;? ntcsmumm^ 
s«©if*sii»3ntA/DSEftg2 Qccfltt&gnr 

40 [0 0 64] CCrSS«COttA/DKB|g2 9<DA* 

m^cc^-r^-^vyy >^<o^-< *>>/x\ ctiizmm 

ff^*lHlSS2 7CCJ:0^^D * Kf^ckO^S^n 
fc. HHiSSa©2«<DH«»©1f>^l/|g»!fI 

if > y >\, zm&mc m I, T3fie<DSSfcjt6c ^ s 

50 [0 06 5] igK8(t-^»SfelElK2 7«. aaiT^P^d 



Cio) 

17 

ffiHJBT 4 P L <*; 0 ^URIJIB» -s»**£T 

^HBBSO— gPiOaXOHiO/cfi-^tcJiO^-YD * hit 

a*. 

[0 06 6] A/Dg»S2 9 JrOttOaStifcfw ^ 
*JMI-st«\ K-Y>*-^^l/JWfH«! : aill8S3 Otc« 

[0 0 6 7 ] FFT. QAM«-5fI51H3 lOFFTtil 

^)^>xr a ^ u ^ tc J; - xSf «ri\ # 20 
- M > * ~>*Jl/JBlB!*BI!glB 3 0 ©H«j«#<DSJB« 

[0 0 6 8 ] C*itcJ:i5#6nfc*«?Sa»»©H»a5, 
mSLfiXD&m^U^M^ QAM«#HKaMcj:9#flS 

£H*£ti6 0 30 
[0 06 9] «±©Hit©JBJar«, ^D-;h 

T51!^«reill3nS2oiL"CSl98L/c^ 

©fflS*<D5%2«±©»<DjRiiift*fflC>"C^NVav h 
[0 07 0] 

£ffittDSP«>I DFTSWS K 40 



#B8¥ 1 0- 3 3 614 1 
18 

4. 

[0 07 1 ] MCC, **MCcJ:titf, ^D? Hi^P? 

[01] *#M8K:tt*BSH«*»«*««#fias#ffi 

[0 2] *»?8{cJ:0eiSSti-S^>fn5r Hi-sf(Dfi# 
[S3] *«WCC<tOG2S*a4^-f Kf-^CDfi-^ 

j£ja»& 1 DFTanna^sr^^^^^wtcTS-r-c* 
[S4] *ia8cctt4a3a^*»»«^K«#ea£&ife 

[0 5] 04*£>ggpoDI DF TS6ff43B<Z>— 

[0 6] #JW«:ttSiISEffl«»»«*M«-9e2l#j£ 

[07] /<^7^^a»s:si^-rsHr*5. 

1 fw^*^«#A#aHF- 

2 A^EB 

3 *n?*#jg» 

4,14 i DFTa»i6a 

5 ^D? hfl-Sfffl^-^JfAlsIB 

7 ffl^^T 

9 

1 0 *imzksms 

3 1 FFT. QAMM§B 
14 1 IDF Tillg 

142. 143 mns 

1 4 4. 1 4 5 ISf- * W»£S 



(11) 



tmW- 1 0-3 36 1 4 1 



[HI 1 



5 

i 

/was vm^m 



I D F T 



as* 



£ o ^ £ 



D/A$ft 
_Q « • LPF 



1( U 



90* ^*7* 

zr 



(10.7MHz) 



13 

-X- 



[02] 



(A) 
Qtt 



a 




0 






v.- 




— a" 





(B) 



Iftfa (C) 



CD) 



(E) 



r 



(F) 




(G) 



IB4] 



X 



R I D F T ' ~"1 ma 

— c 



S-LPF U. 



❖ o -j $ 

— J 



90* 



<10.7MHz) 



13 

_X_ 



12 



^5 



(12) 



iff 1 0-3 36 1 4 1 



[H5 ] 



Qtt 

a i 



(A) 



-l«4 



IDFT3WBE 




(B) 



/2«\ 



"A 



\T7 \ 



<C) 



[H7] 

AR+iAI A R* + j A I * 

B R -h j B I BR' + j a r 

coe + jsin 

A R' - (AR+ (BRxcos-Blxsin))/2 
At' - (AI + (BlXcos + BRx B in))/2 
BR' - (AR- (BRxcos-BIX3in))/2 
B I" * (Al - (BIxcos + BRxe in)) /2 



(13) 



f#lfJ¥ 1 0-3 36 1 4 1 



[B6] 



23 

i 



22 

-4— 



21 



24 



90* v?> 



J 

25 



28 
— 
L P F 



29 
—S— 



A/D 



30 
-4- 



raw - JBiaszyssia 
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5 



31 
-4- 



FFT.QAM 



32 
* 
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